Transmission of Plasmodium knowlesi can be described by the following set of differential equations for the proportions of infected humans (I H ), infected macaques (I M ), and infected vectors in the forest (I VJ ), farm (I VF ) and village (I VV ):
(1 )
Insecticide Treated Net (ITN) model
The addition of insecticide treated nets will cause the following changes:
i. Reduced biting rate on protected humans
ii.
Increased proportion of bites taken on macaques iii. Increased mosquito mortality iv.
Increased gonotrophic cycle length due to additional time spent searching for blood meals Importantly, ITNs will affect the vector populations in the forest, farm and village differently, as there will be different numbers of humans sleeping under nets in each region.
4
The equations detailed below are for vectors in the forest. Expressions for vectors in the farm and village can be derived analogously.
A schematic model showing the effect of ITNs on mosquitoes is shown in figure S2 .
Two key quantities are: w J the probability that a surviving mosquito succeeds in feeding during a single attempt, and z J the probability of a mosquito repeating and beginning a new search. These can be calculated as follows:
Where J q is the proportion of encounters between mosquito and LLIN/LLIH protected human where nets are in use, ITN s is the proportion of encounters between mosquito and protected human that ends in a successful bite, and ITN r is the proportion of encounters where the mosquito is repelled and must repeat its search for a blood meal.
First we calculate the additional time spent searching for a blood meal at ITN coverage ITN  . At zero ITN coverage, the duration of the gonotrophic cycle is given by:
Increased ITN coverage will cause the mosquito to spend a longer time foraging for a blood meal. The time spent resting and ovipositing will remain the same. And hence at ITN coverage ITN  :
And therefore the length of a feeding cycle at coverage ITN  is:
The feeding frequency of mosquitoes on blood sources (humans or macaques) in the presence of ITNs in the forest will then be given by:
Secondly, we calculate the increased death rate of mosquitoes due to contact with ITNs. In the absence of ITNs, the probability that a mosquito survives the foraging, and resting and ovipositing stages is given by Increased ITN coverage will reduce the probability that a mosquito survives the foraging stage:
Thus the probability of a mosquito surviving one day is given by
The mosquito mortality can then be calculated as
Thirdly, increasing ITN coverage will increase the proportion of bites taken on macaques and decrease the proportion taken on humans. The probability that an infectious mosquito takes a bite on a macaque is:
And the probability that an infectious mosquito takes a bite on a human is:
The proportion of bites taken on humans at ITN coverage ITN  is then given by:
In the presence of ITNs, the biting rates on humans and macaques then becomes where  is the spectral radius.
To make the notation a small bit easier, let 
Supplementary Results
In a further sensitivity analysis, the impact of changing transmission efficacies (defined as the product of the respective transmission coefficients) on human infection prevalence ( Figure S2a ) and human R 0 (R 0H ) ( Figure S2b ) were explored. Human infection prevalence and R 0H are most affected by transmission probabilities directly involving humans (humanvector or vector-human). If human transmission efficacy is low, macaque efficacy can be relatively high yet still result in low human infection prevalence and R 0H . As expected, R 0H was dependent on the parameters describing transmission between humans and mosquitoes, and independent of macaque-mosquito transmission.
With the introduction of LLINs/LLIHs in the forest the proportion of bites taken on macaques relative to humans increased as expected ( Figure S3 ) as the LLIHs provide personal protection to individuals in the forest, the repelled mosquitoes are then diverted to an alternative blood host, in this case the macaques. 
